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Figure S1. XRD pattern of melamine, cyanuric acid and Ag-(Mel).
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Figure S2. SEM images of supramolecular precursor.

The SEM images confirm that the synthesized supramolecular precursor material

exhibits a typical hexagonal prismatic morphology.
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Figure S3. Nitrogen adsorption/desorption isotherms.
Nitrogen adsorption-desorption studies (Figure S3) demonstrate that Ag-TCN and
Coor-Ag-TCN all exhibit type IV isotherms, verifying the well-defined hierarchical

porous structure of the hollow tubular C3N,.
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Figure S4. FT-IR spectra of the synthesized TCN, Ag-TCN and Coor-Ag-TCN.
The broad peak at 2900~3200 cm™ is attributable to the N-H and O-H bands,
which are caused by the residual amino groups and absorbed H,0 molecules,
respectively. The absorption band ranging from 1200 to 1600 cm™ is the characteristic

vibration signal of the aromatic CN heterocycles.
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Figure S5. Size distribution of Ag NPs on the TCN.



Figure S6. SEM images of Ag-TCN.

Through comparative studies, it was observed that when Ag nanoparticles were
deposited onto CsN4 using direct photocatalysis, the resulting nanoparticles exhibited

larger sizes and significant agglomeration.
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Figure S7. Diameter distribution of photo deposited silver particles.

The SEM images show the distribution of Ag nanoparticles on the C3N, support.
Accurate measurements show that the diameter of the silver nanoparticles is about
17.5 nm. The large nanoparticle size is not conducive to efficient charge transfer

between the metal and the support.
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Figure S8. HR-TEM image of Ag-TCN.

High-resolution TEM images offer a critical microscopic perspective for
investigating the crystal structure of silver nanoparticles. Analysis of high-resolution
TEM images of individual Ag nanoparticles reveals a d-spacing of 0.24 nm, which

corresponds to the (111) planes of silver.



C1S N-C=N/

TCN
=
L
2
2 | Ag-TCN
3
£
Coor-Ag-TCN

292 290 288 286 284 282
Binding energy (eV)

Figure S9. XPS C 1s spectra of TCN, Ag-TCN and Coor-Ag-TCN.
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Figure S10. Differential charge densities of TCN and Coor-Ag-TCN (the charge depletion and
accumulation in space are respectively in yellow and violet).
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Figure S12. The yields of CO and CH, over Ag NPs.
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Figure S13. The Yields of O, over Coor-Ag-TCN and TCN.
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Figure S14. FT-IR spectra of Coor-Ag-TCN after the photocatalytic reaction.
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Figure S15. XRD spectra of Coor-Ag-TCN after the photocatalytic reaction.
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Figure S16. (a) TEM image and (b-e) the corresponding elemental mapping images of Coor-Ag-TCN
after the photocatalytic reaction.
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Figure S17. Diameter distribution of photo deposited Ag NPs of Coor-Ag-TCN after the
photocatalytic reaction.
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Figure S18. (a) The XPS survey spectra, (b) C 1S, (c) N 1S, (d) Ag 3d spectra of Coor-Ag-TCN after

photocatalytic reaction.
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Figure S19. Yields of CO and CH,; on Coor-Ag-TCN under different reactive conditions.



Table S1. The Ag content of Ag-TCN, Coor-Ag-TCN and Coor-Ag-TCN spent.

Samples Ag (mas.%) from ICP-OES
Ag-TCN 1.23
Coor-Ag-TCN 1.30
Coor-Ag-TCN spent 1.28

The silver content in the sample was determined to be 1.30 wt% using inductively
coupled plasma atomic emission spectrometry (ICP-AES), whereas the Ag content in

the reference sample was measured at 1.23%.



Table S2. XPS peak area ratio of samples.

Samples C-N=C N-(C)s N-CH C-N=C/N-(C)3
TCN 67.4 21.6 11.0 3.13
Ag-TCN 68.1 25.1 6.8 2.72
Coor-Ag-TCN 68.3 27.7 4.00 2.46
Coor-Ag-TCN 2.27
65.1 28.7 6.2

spent




Table S3. Elemental analysis data of TCN and Coor-Ag-TCN.

Mole Percentage / %
Samples Atomic Ratio (C/N)
N C H

TCN 45.26 30.30 24.44 0.67

Coor-Ag-TCN 42.56 29.90 27.54 0.70




Table S4. Kinetic parameters derived from the Time-resolved PL decay spectra.

Samples t; (ns) A, t; (ns) A, tove (NS)

TCN 17.1252 0.35914 2.97479 39.70176 3.67

Coor-Ag-TCN 4.31309 12.31739 23.71436 0.26489 6.36




Table S5. Product yield and CO selectivity of samples.

Samples CO (umolg-th1) CH,4 (umolg-1h?) Selectivity (%)
TCN 12.78 1.05 92.41
Ag-TCN 22.90 1.48 93.93
Coor-Ag-TCN 70.63 1.35 98.12




Table S6. Comparison photocatalytic CO, conversion performance with previously reported g-

C3N,4 based photocatalysts.

co
evolutio Product
Photocatalyst Light sources n rate Selectivity Reaction condition Ref
(umol-g (%)
1h-1)
300 W Xe lamp Thi
is
Coor-Ag-TCN with an AM1.5 70.63 98.12 CO,+H,0
) Work
filter
300 W Xe lamp
Cuy/N,cV-CN  with an AM1.5 11.12 98.5 CO,+H,0 1
filter
300 W Xe lamp
Cu cluster/CN 5.0 90.4 10%TEOA+CO,+H,0 2
(A>420 nm)
Cu;N;@ PCN- 300 W Xe lam
e P 49.8 >99% CO,+H,0 3
1 (A>420 nm)
300 W Xe lamp
30% InVO-CN 20.14 _ CO,+H,0 4
(A>420 nm)
300 W Xe lamp
a-Fe,0;/BCN  with an AM1.5 11.02 _ CO,+H,0 5
filter
300 W Xe lamp
B'lﬂzSg/NDCN 20.32 _ CO,+H,0 6
(A>420 nm)
300 W Xe lamp
PtCu-crCN with an AM1.5 11.74 _ CO,+H,0 7
filter
300 W Xe lamp
Mn1C01/CN 47 _ CO,+H,0 8
(A>420 nm)
CCN-W 300 W Xe lamp 11.91 _ CO,+H,0 3
Ni-CN-Ar-2 300 W Xe lamp 19.85 _ CO,+H,0 10
Co1Ag (n+1) -
! ch;‘ v 300 W Xe lamp 11.7 70.1 CO,+H,0 +CH4CN 1
300 W Xe lamp
Bi,WO4-CsN,  with an AM1.5 25.54 B CO,+H,0 12
filter
Ag-g- 300 W Xe lam
&8 P 33.3 _ CO,+H,0 13
C3N,/BN-C (A>420 nm)
300 W Xe lamp
with wavelength
TNPs@CN 26.89 _ CO,+H,0 14

ranging from 320
to 780 nm.
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